Vertebrate brains share many features in common. Early in development, both the hindbrain and diencephalon are built similarly. Only later in time do differences in morphology occur. Factors that could potentially influence such changes include certain physiological properties of neurons. As an initial step to investigate this problem, embryonic Alligator brain neurons were cultured and calcium responses were characterized. The present report is the rst to document culture of Alligator brain neurons in artificial cerebrospinal fluid (ACSF) as well as in standard mammalian tissue culture medium supplemented with growth factors. Alligator brain neuron cultures were viable for at least 1 week with unipolar neurites emerging by 24 hours. Employing Fura-2 AM, robust depolarizationinduced calcium influx, was observed in these neurons. Using selective blockers of the voltage-gated calcium channels, the contributions of N-, P/Q-, R-, T-, and L-type channels in these neurons were assessed and their presence documented. Lastly, Alligator brain neurons were challenged with an excitotoxic stimulus (glutamate + glycine) where delayed calcium deregulation could be prevented by a classical NMDA receptor antagonist.
and oxygen are supplied [5] . Moreover, certain poikilotherms can be cooled to such low core-body temperatures that brainstem functions are lost, only to have these functions return after re-warming.
These observations formed the basis for cold narcosis that has been used in the past for anesthesia on certain crocodilians [6] .
Although the mechanisms, cellular processes, and expression of genes that explain both the vulnerability and lack of vulnerability of neurons to hypothermia and, presumably hypoxia, are incompletely known, intracellular calcium accumulation is one factor critical to neuronal death and survival [7, 8] . Thus, examination of calcium channels and the response to an excitotoxic stimulus was considered to be an initial first step.
Materials and Methods

Specimens
Alligator mississipiensis eggs were obtained from the Rockefeller Wildlife Refuge in Grand
Chenier, Louisiana, and were housed in an incubator at 30ºC. Embryos were removed from eggs and staged [9] . 
Isolation of brain lysates and immunoblotting
Alligator (stage 19), chicken or rat brain lysates were generated by homogenization and gentle sonication in a detergent free modified RIPA buffer (50 mM Tris-HCl, pH=8,1% nonidet P-40 (NP-40/Igepal), 150 mM NaCl, 0.5% Na deoxycholate, and 1 mM EDTA, and supplemented with freshly added protease inhibitors: 1 μg/ml leupeptin, 1 μg/ml aprotinin, 1 μg/ml pepstatin, 1 mM PMSF (Sigma-Aldrich, St. Louis, MO, USA) together with a protease inhibitor cocktail (Roche Applied Science, Laval, Quebec)). The protein concentration of all samples was determined by BCA protein assay (Thermo Scientific, West Palm Beach, FL, USA). Immunoblotting was performed exactly as described [14] [15] [16] [17] . For the AUC measurements, the area above
Results
Derivation and culture of Alligator brain neurons
] i was used rather than the area above the x-axis, as the aim was to assess net response to the agonist rather than total Ca ] i is used rather than the area above the x-axis, as the aim was to assess net response to the agonist rather than total Ca 2+ activity. Asterisks indicate statistical significance compared with the 45 mM KCl condition (p < 0.05, one-way ANOVA with Dunnett's post-hoc test). Numbers in parentheses represent the numbers of cells tested in each condition.
were utilized to dissect the route of calcium entry into these neurons. As illustrated in Comparing expression of select proteins between Alligator, chicken, and rat brains in Alligator brains for the NMDAR -this could represent a truncated form of the receptor or an alternatively spliced product that does not exist in avian or mammalian species.
Discussion
As an initial step in examining certain physiological properties of cultured embryonic neurons in a crocodilian, the present series of experiments have documented three important and significant results. First, embryonic Alligator neurons were not only able to be successfully cultured but also to be maintained over several days. Support for this is two-fold: images of neurons in culture ( Figure 1 ) that demonstrate neuronal processes and appearance similar to that of cultured mammalian and chick neurons and robust depolarization-induced calcium influx, using Fura-2 AM (Figure 2) . Second, calcium channel subtypes commonly found in other species [18, 19] were demonstrated in these cultured 
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